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© Displays and display systems. 



© An aircraft display system has a display unit 4 
with matrix array of LED's 40 mounted in the 
glareshield 5. Air traffic command signals received 
by a datalink processor 2 produce a visual indication 
on the display unit 4 which is visible to the pilot 
when looking through the window 50. A button 41 on 
the unit 4 is pressed by the pilot to acknowledge 
receipt of the instructions. Other important messages 



are displayed by the unit at different times. Radar 
altimeter height is displayed in one colour which 
changes when the aircraft descends below its flare 
height. When on the ground, the unit 4 displays the 
distance-to-go to the end of runway, and stripes that 
move horizontally along the display unit to indicate 
deviation from the runway centre line. 



Ol 
< 



CM 

in 

CO 




Rank Xerox (UK) Business Services 



1 



EP 0 489 521 A2 



2 



This invention relates to aircraft display sys- 
tems of the kind including a processing unit and a 
visual display unit. 

Aircraft have many displays which present a 
variety of information to the pilot. When the pilot's 
attention needs to be drawn to information of par- 
ticular importance, it can be difficult to ensure that 
he is able to distinguish this important information 
from other information. It has been proposed in GB 
2226924A to mount a display in the glareshield of 
an aircraft to present information to the pilot from a 
TCAS collision avoidance system. The display is of 
a kind that produces changing symbols so that 
these are visible in the peripheral field-of-view of 
the pilot while he is looking forwardly through the 
aircraft window. 

There is, however, other information which it is 
desirable to present to the pilot which does not 
necessarily have to be interpreted by the pilot 
when looking through the aircraft window. It has 
been found that it is very advantageous to present 
this information to the pilot on a display located in 
the region of the glareshield, because such a loca- 
tion is separate from the other aircraft instruments 
and is closest to the external field-of-view through 
the window. 

It is an object of the present invention to pro- 
vide an improved aircraft display system. 

According to the present invention there is 
provided an aircraft display system of the above- 
specified kind, characterised in that the system 
includes a datalink receiver that receives air traffic 
command instructions from a source remote from 
the aircraft and provides an output to the process- 
ing unit to generate display driver signals in accor- 
dance therewith so that the display unit provides a 
visual display representation of the air traffic com- 
mand instructions, that the visual display unit is 
mounted in the region of the glareshield of the 
aircraft, and that the processing unit generates a 
response signal in response to acknowledgement 
of the air traffic command instructions. 

The system may include a manually-operable 
member which is actuable to provide the acknowl- 
edgement. The manually-operable member may be 
a control on the display unit. The system may 
include an autopilot unit that is connected with the 
processing unit such that change in setting of the 
autopilot unit provides acknowledgement of the air 
traffic command instructions and causes the pro- 
cessing unit to generate the response signal. The 
visual display unit may be switchable to display 
one of the following instead of the air traffic com- 
mand instructions: collision avoidance information, 
ground roll information and radar altimeter informa- 
tion. The system may include an aircraft attitude 
sensor that provides an output signal representative 
of aircraft attitude, the processing unit receiving the 



attitude output and providing a display driver signal 
that produces on the display unit a visual display 
representation of symbols moving horizontally 
along the display in a direction and at a rate 
s dependent on the displacement of the aircraft from 
the runway centre line. The system may include a 
sensor that provides an output signal indicative of 
distance-to-go of the aircraft from a point on the 
runway, the processing unit providing display driver 

w signals that generate on the display unit a numeri- 
cal representation of the distance-to-go. The dis- 
play driver signals generated by the processing 
unit may provide a display of alphanumeric in- 
formation of a variable value on the visual display 

T5 unit, the alphanumeric information being represent- 
ed in one colour on a contrasting background when 
the value is in a predetermined range, and the 
alphanumeric representation and or alternatively 
the background being changed in colour when the 

20 value falls outside the range so that the viewer's 
attention is drawn to the display unit. The system 
may include a radar altimeter sensor, the variable 
alphanumeric information being radar altimeter in- 
formation, and the colour change being produced 

25 when the height of the aircraft falls below its flare 
height. The processing unit may provide radar al- 
timeter information on the visual display unit prior 
to touch down and then provides information about 
displacement of the aircraft from the runway centre 

30 line. 

A multi-function aircraft display system in ac- 
cordance with the present invention, will now be 
described, by way of example, with reference to 
the accompanying drawings, in which: 
35 Figure 1 

shows the system schematically; 
Figure 2 

shows a display provided by the system; and 
Figures 3a and 3b 

40 show alternative displays. 

The display system includes a receiver 1 con- 
nected to a datalink processor 2, which also re- 
ceives inputs from various other sources 3, and 
provides an output signal to drive a display unit 4 

45 mounted in the aircraft glareshield 5 immediately 
below the forward window 50 of the aircraft. 

The receiver 1 receives radio transmissions via 
an aerial 12 and supplies an output to an input of 
the datalink processor 2. The datalink processor 2 

50 provides a display driver signal on line 15 to the 
display unit 4 which causes the display unit to 
provide a visual display in alphanumeric form of 
the signals received by the receiver 1 from a 
transmitting station 6 on the ground. The transmit- 

55 ting station 6 transmits air traffic control commands 
to identified aircraft so as to control movement of 
aircraft, for example, in and around airports and 
when taxiing on the ground. In the example shown, 
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the air traffic control signal is for the aircraft to turn 
left to a heading of 250 degrees. This is displayed 
on the unit 4 by the legend "TURN LEFT 250". 

The display unit 4 has a matrix array of LED's 
40 which may be of different colours so as to 
enable display representations to be in different 
colours. Typically, the usable size of the display 
unit 4 is about 20cm wide by 3cm high which is 
sufficient to enable short messages to be displayed 
with high visibility. 

The display unit 4 is not dedicated to display 
of air traffic control information but is used to 
display several different forms of important infor- 
mation of the kind having an immediate effect on 
the flight path of the aircraft. The use of the display 
unit 4 is confined to these important messages, 
other messages being displayed on the aircraft's 
MCDU (multi-function control display unit) 7 or on 
the EFIS/EICAS (electronic flight instrumentation 
system/engine indication and crew alerting system) 
8. In this way, the pilot knows that, when a mes- 
sage appears on the display unit 4, it must be 
acted on with priority. The location of the display 
unit 4 in the glareshield 5 means that any change 
in the appearance of the unit is immediately appar- 
ent in the peripheral field of view of the pilot when 
he is looking forwardly through the aircraft window 
50, or inside at the main instrument panels. The 
display unit 4 has an optional acknowledge button 
41, or other manually-operable control, which the 
pilot presses when he has entered the new heading 
in the aircraft's autopilot 9. This causes a signal to 
be sent from the display unit 4 to the processor 2, 
and from there to the receiver 1 which transmit a 
message to the ground station 6, to acknowledge 
that the command signals have been acted on. 
Alternatively, the autopilot 9 may have a direct link 
90 to the processor 2 so that the act of entering in 
a new heading to the autopilot automatically causes 
the acknowledge signal to be transmitted to the 
ground station 6. 

In additional to the air traffic command signals, 
the display unit 4 displays (at different times) the 
following information: TCAS, collison avoidance in- 
struction; ground roll guidance with distance-to-go 
information; and radar altimeter with flare height 
information. 

The TCAS information is presented in the 
same manner as described in GB 2226924A. 

The ground roll guidance and distance-to-go 
information is presented in the format shown in 
Figure 2. The upper part of the display has a series 
of alternate bright and dark inclined stripes 42 that 
move left-to-right or right-to-left across the screen 
of the unit 4 according to the displacement of the 
aircraft relative to the centre line of the runaway 
after the aircraft has landed. If the aircraft is to the 
right of the centre line, the stripes 42 move the left; 



if the aircraft is to the left of the centre line, the 
stripes move the right. The rate of movement of 
the stripes is dependent on the amount of de- 
viation. When central, the stripes are stationary. 

5 Similar forms of indicator have been previously 
provided using a rotating pole having a helical 
stripes that appears to move along the pole as it is 
rotated. Centrally in the lower part of the display 
screen, there is represented a box 43 within which 

10 appears the distance-to-go to end of runway. In the 
present example, this is between 2500 ft and 2600 
ft. This format is displayed after landing, especially 
during low visibility, so that the pilot can maintain a 
central path along the runway without having to 

T5 look directly at the display itself. The distance-to- 
go can be determined by glancing down to the 
display. 

The information needed to generate this dis- 
play format is supplied to the datalink processor 2 
20 from the group of sensors or sources 3 which 
include an ILS, instrument landing system that pro- 
vides aircraft attitude information and information 
about the aircraft's distance-to-go to the end of the 
runway. 

25 The radar altimeter information is provided in 
the form shown in Figures 3A and 3B. The system 
is preset with the aircraft flare height that is, the 
height at which the aircraft should start to be flared 
from its descent to its landing pitch attitude. In this 

30 example, the flare height is 30ft. Above the flare 
height, the display unit 40 presents a legend such 
as "RAD ALT 35" in bright letters against a dark 
background, as in Figure 3A, to indicate that the 
radar altimeter reads a height of 35ft. When the 

35 flare height of 30ft is reached, as detected by a 
radar altimeter sensor in the group of sources 3, 
the display format changes to dark letters against a 
bright background, as in the lower display "RAD 
ALT 30" in Figure 3B. The pilot is, therefore, im- 

40 mediately made aware that the aircraft has gone 
below the flare height without having to look di- 
rectly at the display, because the change in ap- 
pearance is visible in the pilot's peripheral field of 
view. The display might typically represent the 

45 radar altimeter information until touch down and 
then switch automatically to the ground roll display. 
This might be followed by a representation of 
ground movement commands received from the 
source 6. 

so Various other important information could be 
represented additionally or alternatively in the dis- 
play unit 4. 

Claims 

55 

1. An aircraft display system including a process- 
ing unit and a visual display unit that receives 
the output of the processing unit, characterised 
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in that the system includes a datalink receiver 

(1) that receives air traffic command instruc- 
tions from a source (6) remote from the aircraft 
and provides an output to the processing unit 

(2) to generate display driver signals in accor- 
dance therewith so that the display unit (4) 
provides a visual display representation of the 
air traffic command instructions, that the visual 
display unit (4) is mounted in the region of the 
glareshield (5) of the aircraft, and that the 
processing unit (2) generates a response sig- 
nal in response to acknowledgement of the air 
traffic command instructions. 

2. An aircraft display system according to Claim 

1, charactersed in that the system includes a 
manually-operable member (41) which is ac- 
tuable to provide the acknowledgement. 

3. An aircraft display system according to Claim 

2, characterised in that the manually-operable 
member is a control (41) on the display unit 
(4). 

4. An aircraft display system according to Claim 
1 , characterised in that the system includes an 
autopilot unit (9) that is connected with the 
processing unit (2) such that change in setting 
of the autopilot unit provides acknowledgement 
of the air traffic command instructions and 
causes the processing unit (2) generate the 
response signal. 

5. An aircraft display system according to any 
one of the preceding claims, characterised in 
that the visual display unit (4) is switchable to 
display one of the following instead of the air 
traffic command instructions: collison avoid- 
ance information, ground-roll information and 
radar altimeter information. 

6. An aircraft display system according to any 
one of the preceding claims, characterised in 
that the system includes an aircraft attitude 
sensor (3) that provides an output signal repre- 
sentative of aircraft attitude, that the process- 
ing unit (2) receives the attitude output and 
provides a display driver signal that produces 
on the display unit (4) a visual display repre- 
sentation of symbols (42) moving horizontally 
along the display in a direction and at a rate 
dependent on the displacement of the aircraft 
from the runway centre line. 

7. An aircraft display system according to Claim 
6, characterised in that the system includes a 
sensor (3) that provides an output signal indi- 
cative of distance-to-go of the aircraft from a 



point on the runway, and that the processing 
unit (2) provides display driver signals that 
generate on the display unit (4) a numerical 
representation of the distance-to-go. 

5 

a An aircraft display system according to any 
one of the preceding claims, characterised in 
that the display driver signals generated by the 
processing unit (2) provide a display of alpha- 

10 numeric information of a variable value on the 

visual display unit, that the alphanumeric in- 
formation is represented in one colour on a 
contrasting background when the value is in a 
predetermined range, and that the alphanu- 

;5 meric representation and or alternatively the 

background is changed in colour when the 
value falls outside the range so that the view- 
er's attention is drawn to the display unit (4). 

20 9. An aircraft display system according to Claim 
8, characterised in that the system includes a 
radar altimeter sensor (3), that the variable 
alphanumeric information is radar altimeter in- 
formation, and that the colour change is pro- 

25 duced when the height of the aircraft falls 

below its flare height. 

10. An aircraft display system according to Claim 
9 and Claim 6 or 7, characterised in that the 
30 processing unit (2) provides radar altimeter in- 

formation on the visual display unit (4) prior to 
touch down and then provides information 
about displacement of the aircraft from the 
runway centre line. 
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